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1. Introduction

Currently there is significant focus on developing technologies for detecting and deterring wildlife around
wind power plants. For these technologies to become long term commercial successes, they have to be
effectively integrated into wind power plants and the functionality must align with the workflows in the
plant’s local and remote control rooms. If the integration of detection and deterrent systems is difficult
and thus costly, this may delay the deployment on a large scale, prolong the risk to the species that need
protection, and in the end result in increased leveled cost of energy as well as increased cost of service to
the energy consumer.

By sharing technical details and considerations among stakeholders, the hope that the process of
integrating all these technologies into effectively operating wind power plants can be streamlined, and
also that the end user will have a better experience using the new technologies as an integrated part of
the plant control strategy.

2. Glossary

Term Description

Curtailment Operation with reduced power output at the turbine or plant level

Detection device A sensor system able to detect wildlife

Deterrent A system activated to dissuade wildlife from approaching

EMC Electromagnetic Compatibility: Designs that ensure that the turbine controller can

operate safely without interference from transmitters or other high frequency
sources in the vicinity

IEC International Electrotechnical Commission: An organization issuing standards
and guidelines for a large number of electric, electronic, and communication
systems; |IEC standards are often used in substation and transmission equipment

NERC North American Electric Reliability Corporation: A nonprofit organization that
identifies and quantifies current and emerging reliability challenges and issues,
and provides risk recommendations for the electric power industry

0o&M Operation and maintenance organization or staff

P&E Permitting and Environmental: Description of job tasks associated with the
operation of a wind power plant

Plant operator Organization responsible for the control of the plant and continuous decision
making about activities in the plant

SCADA Supervisory Control and Data Acquisition: System used in wind power plants to
monitor status and performance as well as to collect data and issue commands
to the turbines

VLAN Virtual Local Area Network: A system of multiple networks on the same wire of
fiber connection segregated by advanced network configuration tools
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3. Assumptions

In order to define the vision of what we expect future wind power plant capabilities to be, we will have to
make some assumptions. The assumptions may be a best guess, or more or less given at this point, but it
is important to state the assumptions to ensure that further discussions are based on a common
understanding of the vision.

e There will be multiple different suppliers of both detection and deterrent systems available to the
wind power plant developers and operators.

e Detection and deterrence may involve turbine curtailment, activating deterrent devices that do not
affect turbine operation, or a combination of the two.

e Wildlife mitigation solutions may reside exclusively in external systems OR they may reside in the
wind power plant SCADA/plant controller combined with additional external systems.

e In order to get the most reliable functionality at the plant or fleet level, there will need to be some
level of integration between the external wildlife mitigation systems and the wind power plant
SCADA/control systems.

e During the lifetime of a wind power plant there will be multiple revisions of the software
applications for a subset of systems in the plant. Reducing the efforts related to restoring wildlife
mitigation functionality after such upgrades will be desirable.

e Due to security concerns, there will be increasing requirements and changing security protocols
that protect operation of the SCADA control systems from unauthorized manipulation.

e There will be plants where multiple detection and deterrence systems will be installed in the same
plant.

A complex hypothetical plant is illustrated below for discussion purposes:

Bird Deterrent

BatDeterrent

Bird Deterrent

EatDeterrent

Figure 1. lllustration of a complex hypothetical detection/deterrent configuration in a wind power plant.

As consequence of an increase in the number of detection and deterrent systems brands, the wind power
plant developers and operators will have many combinations of interfaces for the plant to configure and
maintain during the lifetime of a project. Having a coordinated strategy across the industry will make it
possible to steer this mix of interfaces towards standardized designs that can reduce the integration cost
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for wind power plant developers and turbine manufacturers, and reduce the risk that new technology
developers launch products that need to be redesigned before deployment. The detection/deterrent
domain is most likely not mature enough for a full standard, but it could be advantageous to pick up some
lessons learned from the existing IEC 61400-25 communication standard work early rather than letting
interfaces develop in a vacuum and begin to look for standardization later. The IEC-61400-25 covers data
models and naming conventions in order to improve inter-operability of equipment from different
technology vendors.

As illustrated in Figure 1, a wind power plant may consist of a back office or control center level SCADA
system as well as a site level SCADA system. Typically these may not be the same brand, as wind power
plant developers tend to use the SCADA brand of the turbine manufacturers at the site level, and a single
third party system supporting the entire turbine fleet of multiple wind turbine brands at the control center
level.

The actual location of the detection and deterrent systems cannot be fully defined, but for this exercise it
may be less important whether the detection or deterrent is deployed at the project- or turbine-level,
because the bottom line is that there needs to be some type of interface connecting the devices back to
the control points. Similarly, the actual location of the detection and deterrent system may evolve or vary
between brands, so this is purely an illustration of a hypothetical scenario.

In addition to the signal paths indicated in Figure 1, the detection system may be designed to send
commands not to the SCADA server but instead directly to the individual wind turbines. Using the SCADA
server as a gateway will reduce the risk of communication conflict on the communication network.
Supporting a network with parallel data servers requires that the turbine communication drivers are able
to support multiple sources and that both sources have implemented the right kind of “hand shake”
commands or authentication if such options are selected. For simplicity it would be most efficient to have
the detection system interface to the site SCADA server and have the SCADA server relay commands for
wildlife-related actions to the individual turbines or groups of turbines.

4. \Wind Power Plant Stakeholders

For wind power plants with complex detection and deterrent systems, and often with multiple users, it
may be helpful to be quite specific about the individual stakeholders and their sometimes unique sets of
needs. For this purpose, a subset of stakeholders mainly related to the operation and maintenance of the
equipment in the field will be included, even though there may be a larger number of stakeholders. Those
included will be:

Plant operator

Turbine manufacturer

Permitting and Environmental (P&E) manager
Project developer

Some stakeholders will not be involved in all aspects of a project for the entire life cycle of a project. More
details about the specific needs for each of the stakeholders listed will be discussed in the following
sections.

For owners and developers, it may be difficult to define the actual solution so it may be helpful to focus

on high level requirements, which can be used for further inspiration when developing a new project or
contemplating upgrading an existing project with a wildlife mitigation system.
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